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Abstract

Analyzing how IT-induced collective action and mass innovation emerge against the
backdrop of an increasingly connected world, we introduce the concept of collective
generative capacity as a new theoretical lens for explaining the ability of distributed
communities to engage collectively in bottom-up acts of transformational change and
innovation. In this paper, we develop a working definition of collective generative capacity,
argue that it is the seed of IT-induced collective action and mass innovation, and examine
how these grassroots processes emerge and evolve. In addition, we demonstrate our thesis
concerning collective generative capacity with an illustrative vignette on IT-induced
collective action and mass innovation. Finally, these insights are used to derive a set of toplevel requirements for the design of generative systems, which evoke and enhance collective
generative capacity, and are hence conducive to IT-induced collective action and mass
innovation.
Keywords: collective generative capacity, collective action, mass innovation, creativity,
distributed communities, systems design
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Introduction

The ubiquity of mobile computing has generated a worldwide integration platform for mass
communication and collaboration that provides a space for universal compendia of ideas and
creative expressions. Consequently, we witness a new form of collective action that is not
related to the tragedy of the commons and the provision of public goods—the core focus of
traditional collective action theory—but rather centers on creative commons and bottom-up
processes of collective transformation and collaborative acts of creativity as enabled by
mobile and ubiquitous computing.
At the same time, new sources of inspiration and innovation emerge from within large
undefined groups of people that operate outside conventional boundaries of businesses and
institutions. Consequently, innovation is often no longer done for the masses, but rather by the
masses (Leadbeater, 2008), a phenomenon popularly referred to as crowdsourcing or mass
innovation. In more general terms, we witness a shift whereby processes of top-down
innovation become increasingly complemented and sometimes replaced by collective
grassroots contributions.
Although most of us are likely to acknowledge that increasing connectivity transforms
the organization of innovation, little scholarly attention has as yet been given to understanding
these passionate, IT-induced bottom-up processes of mass-scale innovation and collective
action, and in particular the design of information systems that are conducive to such
processes.
To fill this theoretical void, we introduce the concept of ‘collective generative
capacity’, that is, the ability of a distributed community to engage collectively in producing
novel configurations and possibilities, in changing conceptual frames, and in challenging the
normative status quo within a particular goal-driven context. Our theory of collective
generative capacity is among the pioneering attempts to understand how collective ideas are
turned into processes of collective action and mass innovation in the face of an increasingly
connected world.
Stimulating the collective generative capacity contributes to a communally
experienced positive affect. It empowers and liberates, thereby forming an impetus to engage
in collective action for communal well-being, common purposes, and other transformational
changes. It has the potential to be a source of major transformations that subsequently result
in technological breakthroughs or social achievements.
Draft Nov 15, 2009
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In order to develop the theory of ‘collective generative capacity’, we review a set of
analogous conceptualizations of its theoretical constituents: collectivity and generativity.
These two constructs have been applied in the social sciences to understand a wide variety of
phenomena, yet each builds on a clear set of common denominators, which provide the core
underpinnings of our definition of collective generative capacity.
We would like to emphasize that collective generative capacity is inherently a human
trait of a group of people, e.g., a community, and argue that it is the seed of IT-induced
collective action and mass innovation. In other words, the ability of a distributed community
to engage collectively in generating novel configurations and transformative change is the
core capability that drives collective action and mass innovation. We illustrate this assertion
further by discussing how IT-induced collective action and mass innovation are enacted
through distributed communities, crowdsourcing, waves, and a positive focus on future
potentialities.
Furthermore, we suggest that in order to encourage people to be generative
collectively, we should design generative spaces facilitated by generative systems. Based on
the conceptualization of ‘collective generative capacity’, we formulate a set of principles for
the design of such generative systems. Specifically, we suggest that systems should be
evocative, open, adaptive, and engaging in order to elicit and encourage ‘collective generative
capacity’, which in turn germinates and fuels collective action and mass innovation.
In the next section, we explore the conceptualizations of collectivity, review its
theoretical background in the context of the social sciences, and provide a working definition.
Then, a similar theoretical exploration is provided with respect to generativity, and in this
context we pay special attention to generative capacity (Avital and Te’eni 2009).
Subsequently, we link these two domains to develop a working definition of ‘collective
generative capacity’, establish its role as the seed of IT-induced collective action and mass
innovation, and illustrate our thesis with a vignette. Finally, we apply the principles of
generative design to collective generative capacity and derive four propositions regarding the
design of systems that are conducive to collective action and mass innovation.
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Theoretical Background

In this section, we discuss a set of foundational theories on collectivity and generativity from
multiple social science disciplines, that provides the background and insight for developing
our theory of collective generative capacity.

Collectivity
Collectivity is defined generally as the quality or state of constituting a collective whole. A
collective is a number of persons considered as one group, and is characterized by some sort
of similarity among its members (Webster, 2009). For instance, members may share a
common interest or work together to achieve a common objective. However, there are
different levels of collectivity ranging from small groups (e.g. work teams) to organizations,
from ad-hoc alliances to longstanding federations, and various instances of society at large. In
general, collectivity refers to an assemblage of independent but interrelated elements
comprising a unified whole and linked together for some common purpose or function. In this
paper, the focus is on large distributed communities that engage in IT-enabled collective
action and mass innovation.
The concept of collectivity or collective is closely related to that of community,
derived from the Latin word communitas, which broadly refers to joint possession or use,
fellowship or organized society (Oxford Latin Dictionary). More specifically, a community
can be defined as a unified body of individuals with a common (e.g. professional) interest,
characteristic or location (Webster, 2009). In this section, we examine several influential
theories from various disciplines in which the term ‘collective’ or ‘community’ is used in
conjunction with theory development (see summary in Table 1) to provide the theoretical
foundation of the social component of collective generative capacity in the context of
information systems.
The conceptions of collective and community have been applied frequently in the
context of the social sciences and humanities. Within the discipline of sociology, the idea of
collectivity is developed in the classic work of Durkheim’s De la Division du Travail Social2
(1893), where he introduces the notion of la conscience collective, i.e. collective
2

The Division of Labor (French)
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consciousness. Based on the analysis of traditional tribal societies, Durkheim (1893) argues
that religion played an important role in unifying the members of society by creating a
common consciousness. In these traditional societies, the individual’s consciousness is largely
shared with all the other members, creating a mechanical solidarity—a form of solidarity
based on kinship ties—through mutual likeness. Even though according to Durkheim (1893)
the modern society is characterized instead by organic solidarity—a form of interdependence
that arises due to specialization and the division of labor—various forms of collective
consciousness, such as groupthink3, memes4, and solidarity still prevail in the modern society.
Collective consciousness is a higher order consciousness based on collective representations
and communal language-based reflective processes (Burns and Engdahl, 1998).
Table 1. Applications of the collectivity and community concepts in various disciplines
Discipline

Theory

Collective feature

Sociology (Emile Durkheim,
1897)

Collective consciousness
(conscience collective)

Psychology (Carl Jung, 1953)

Collective unconscious

Political Science, Sociology,
Economics (Mancur Olson,
1965; Herbert Blumer, 1951)
Organization Science (Argyris &
Schön, 1978 ; Nonaka &
Takeuchi, 1995; Von Krogh,
2009)
Cognitive Science, Psychology
(Ed Hutchins, 1990, 1991, 1995)

Collective action/ collective
behavior

A higher order consciousness shared by all members of
(traditional) societies and is based on collective
representations and language-based reflective
processes
Encompasses archetypes (representations, collectives)—
definite pre-existent forms in the psyche—that are
shared and identical in all individuals.
The pursuit of a goal or set of goals, or the provision of
public goods by a group of people.

Organizational learning

Results from the communication, interaction, and
sharing of knowledge among individual members of
the collective, resulting in shared meanings.

Distributed (Collective)
cognition

Focuses on the distributed cognitive system which
encompasses a group of people interacting with each
other and representational media in order to
accomplish a common goal.
A group of people characterized by common interests,
trust, and mutual engagement in the pursuit of
common goals.
A pattern of heedful interrelations of actions and
collective mental processes of a group of individuals
embedded in a social system, which influences the
system’s performance.
A shared or group intelligence that emerges from
technology-enabled collaboration among many
individuals and which results in enhanced intellectual
performance.
Creativity is the result of the (re)combination of ideas
from individuals with similar interests who jointly
engage in creative collectives.

Organization Science (Lave &
Wenger, 1991; Brown & Duguid,
1991)
Organization Science (Karl
Weick & Karlene Roberts, 1993;
Erden et al. 2008)

Community of Practice

Communication Science (Pierre
Lévy, 1994)

Collective (Symbiotic)
intelligence

Organization Science (Hargadon
& Bechky, 2006)

Creative Collectives

Collective Mind and
Collective Improvisation

In the field of psychology, Jung (1953) introduced the notion of collective
unconscious that refers to a part of the psyche which unlike the personal unconscious does not
3
4

See Janis, 1972
See Dawkins, 1989
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owe its existence to personal experience, but rather to heredity. While the personal
unconscious is made up essentially of contents which were conscious at one time, but have
been forgotten or repressed, the contents of the collective unconscious have never been in
consciousness. The collective unconscious is made up of archetypes—definite pre-existent
forms in the psyche—which seem to be present always and everywhere. This theory of the
archetypes was built on the notions of répresentations collectives of the French philosopher
Lévy-Bruhl (1923) and primordial thoughts of the German anthropologist Adolf Bastian
(1868). The collective unconscious implies psychological forms that are shared and identical
in all individuals.
Within economics, sociology, and the political sciences, the theory of collective action
has received a great deal of scholarly attention. Collective action is about the pursuit of a
shared goal by a group of people. The discussion of collective action by the economist and
social scientist Olson (1965) is primarily concerned with the problem of ‘free riders’ in the
provision of public goods—those goods that require group action in order to be provided, but
are simultaneously non-rivalrous and non-excludable. Economists (Coase, 1937) and political
scientists (Axelrod, 1984) have generally adopted a rational choice perspective to understand
problematic group decision-making situations in which the uncoordinated actions of each
player result in sub-optimal outcomes5. Sociologists have addressed the collective action
problem to analyze the emergence of social movements and social integration and have
analyzed those instances of collective behavior (Blumer, 1951) that arise spontaneously
without reflecting existing social structures. In sum, collective action thus relates to the
pursuit of a goal or set of goals or the provision of public goods by more than one person.
In organizational science, the theory of organizational learning (Argyris and Schön
1978, Nonaka and Takeuchi, 1995) is predominantly occupied with the question of how
collectives of individuals learn, and with collective knowledge (Von Krogh, 2009).
Organizational learning, in the sense used by Argyris and Schön (1978), should be understood
as a metaphor, and refers to the ongoing construction, through private inquiry, of
organizational theory-in-use. Individual learning is thus a necessary, but not sufficient,
condition for organizational learning. Organizational learning involves the knowledge shared
by the members of an organization. Hence, the core processes underlying organizational
learning are communication, interaction, and the exchange of information among individual

5

E.g. the famous Prisoners’ Dilemma
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members of the collective, resulting in common frames of meaning (Duncan and Weiss,
1979).
In cognitive theory, Hutchins (1990) coined the distributed cognition theory to analyze
and understand the cognitive processes that occur in a system of actors interacting with each
other and an array of artefacts—representational media—to perform some sort of ‘collective
activity’. Human agents collectively make distributed cognitive systems work and provide
intentional cognitive agency in the system. Yet, at the same time, they are embedded in—and
hence constrained by—these systems. Distributed cognition theory holds that we can
understand cognition by looking at the use of embodied representational media (artefacts) in
everyday practices of work. The unit of analysis is therefore the distributed cognitive system,
which essentially entails a group of people interacting with each other and with artefacts in
order to accomplish a common goal (Perry, 2003).
In organization science, Lave and Wenger (1991) coined the community of practice
(CoP) concept to refer to a group of people that emerges from intensive contact between
people with a common interest or occupation. Related concepts are “thought collective”
(Fleck, 1979), “interpretive community” (Fish 1980) and “community of knowing” (Boland
and Tenkasi 1995). A CoP is essentially a social entity with members bound together by
shared practices, trust, and mutual engagement (Brown and Duguid, 1991; Wenger, 2000).
Given these communal characteristics, CoPs are often used as project teams to nurture, share,
and sustain tacit knowledge (Hildreth and Kimble, 2002). In short, communities of practice,
and the abovementioned related concepts, evolve around processes of collective learning and
shared socio-cultural practices which emerge over time when people with common interests
interact to achieve common goals.
Within the organization sciences, the aforementioned theories of distributed cognition
and communities of practice were adopted to develop the notion of the collective mind (Weick
and Roberts, 1993), which aims to understand and explain collective mental processes in
organizations. The theory focuses on the interrelations of actions and collective mental
processes, which jointly influence an organization’s performance. As humans construct their
own actions (contribute), they envisage a social system of collective actions (represent), and
they interrelate their constructed actions with this envisioned system (subordinate). Collective
mind thus refers to a pattern of heedful interrelations of actions of a group of individuals, and
the capacity of the group to act intuitively and spontaneously through collective improvisation
(Erden et al., 2008).

Draft Nov 15, 2009
Sprouts - http://sprouts.aisnet.org/9-54

7

In communication science, Lévy (1994) introduced the collective intelligence theory to
shed light on the potential role of information and communication technologies in promoting
the construction of intelligent communities. Within these intelligent communities our social
and cognitive potential can be mutually developed and enhanced, thereby establishing a
collective intellect or imagination based on shared mental abilities. He argues that the major
architectural project of the 21st century will be to build and improve an interactive
cyberspace, which will assist us in navigating knowledge and enable us to think collectively.
Collective intelligence is thus a shared or group intelligence that emerges from technologyenabled collaboration among many individuals and which results in enhanced intellectual
performance6.
A final application of collectivity within the organization science literature can be
found in the work of Hargadon and Bechky (2006) on creative collectives, which stresses the
importance of shifting the level of analysis from the individual to collectives in studies of
creativity. Creative insights and solutions do not emerge from the sole province of individual
cognition, but rather emerge from the interactions between individuals—from the “fleeting
coincidence of behaviors”. It is through social and collaborative processes that knowledge and
ideas are created, shared, amplified, enlarged, and justified in organizational settings (Alavi
and Leidner 2001). Creativity is thus the result of the (re)combination of ideas from
individuals with similar interests who jointly engage in creative collectives.
The above review reveals a set of analogous theories of collectivity from various
disciplines. The common denominators in all these conceptualizations are: shared interests or
goals; collaborative actions and collective engagements (e.g. in knowledge sharing,
intellectual or creative endeavors); and in more general terms the significance of groups or
systems as meaningful units of analysis. In sum, collectivity refers to the collective
and collaborative engagement of a group of people (i.e. a community) with
shared interests or goals in meaningful actions. The degree of collective
engagements may range from lower-order collective action—based on shared memory,
routines, and culture—to higher-order collective action—based on high-quality collective
tacit knowledge and collective improvisation (Erden et al., 2008).
Although some of the abovementioned theories have been criticized for reifying these
aggregate entities by assuming their agency, it would be better to state that most authors do
not assume higher-level agency, but rather suggest that we should not assume that whatever
6

Some researchers analyze collective intelligence in bacteria and animals, but since the focus in this paper is on
collective generative capacity in task-driven contexts, this is not immediately relevant in this respect
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can be said about collectives and communities actually “boils down” to things about
individuals (Cook and Brown 1999). Rather, there is something transcendent about collective
generative capacity, which cannot be achieved by any one individual in isolation. Yet, in
effect, individual generativity is essentially constitutive of collective generative capacity.
Before we go into exploring collective generative capacity, let us first examine the concept of
generativity in more detail.

Generativity

Generativity refers to the ability to originate, produce or procreate. The concept of
generativity has been used effectively in multiple disciplines, for example: generative
capacity (Gergen 1994), generative metaphors (Schön 1979), generative inquiry (Zandee
2004), generative buildings (Kornberger and Clegg 2004), and generative fit (Avital and
Te’eni 2009). An overview of these different uses in various social science disciplines is
provided in Table 2 below, adapted from Avital and Te’eni (2009) and extended for the
purpose of this paper by adding the notions of generative building (Kornberger and Clegg,
2004), generative learning (Yorks, 2005), and generative fit (Avital and Te’eni, 2009). The
common denominators in all these conceptualizations are the drive to revitalize or rejuvenate;
the production of novel configurations and new possibilities; as well as an attempt to
challenge the normative status quo.
In our attempt to conceptualize collective generative capacity, we primarily build on
the notion of generative capacity, which refers to one's ability to generate creative ideas that
lead to innovation or produce overall value. Generative capacity comprises one's
ability to produce new configurations and possibilities, to reframe the way we
see and understand the world and to challenge the normative status quo in a
particular task-driven context (Avital and Te’eni 2009).
Generative capacity is inherently linked to creativity. Yet, whereas literature and
studies on creativity focus primarily on the creative output—i.e. the newness, uniqueness, or
utility of the output—with no clear understanding of the fundamental mechanisms and
sources influencing creativity, generative capacity focuses on one’s potential to produce a
creative output. Hence, it elucidates the root-causes underlying creativity and subsequent
innovation (Avital and Te’eni 2009; Drazin et al. 1999). By taking the concept of generative
capacity as our point of departure, our analysis is characterized by a shift in focus, moving
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from a discussion of creativity, which is geared toward a finite end-result (output), toward a
discussion of generative capacity that centers on the perpetual and life-giving sources of
generativity.
Table 2. Applications of the generativity concept in various disciplines
Discipline

Theory

Generative feature

Psychology (Erik Erikson, 1950)

Psychosocial
generativity

Linguistics (Noam Chomsky, 1972)

Generative grammar

Organization science (Donald
Schön, 1979)

Generative metaphor

Social psychology (Kenneth Gergen,
1994)
Architecture (Christopher
Alexander, 1996)

Generative capacity

Computer science (John Frazer,
2002)

Generative
evolutionary design

Social studies (Danielle Zandee,
2004)

Generative inquiry

Organization science (Martin
Kornberger and Steward Clegg,
2004)

Generative buildings

Educational science (Lyle Yorks,
2005)

Generative learning

Information systems (Michel Avital
and Dov Te’eni 2009)

Generative fit

A focus on productivity and creativity; the drive to
rejuvenate; to reproduce; to guide and provide for the
next generation.
A finite set of rules that generate infinite syntactical
configurations.
A figurative description of social events by which we gain
new perspectives, i.e. by which our attitudes and
behaviors toward them are shaped and altered.
The ability of the individual to challenge the status quo
and to transform social reality and social action.
A set of simple instructions that allows anyone with basic
skills to create a well-constructed artefact that is
adjusted to its unique context. Its simplicity gives rise to
infinite variations, depending on the context.
Generating design concepts, which are capable of being
expressed in a variety of forms in response to different
environments. The discovery of new design alternatives
can be inspiring to designers and/or challenge
conventional designs.
A recurring and reflective hermeneutic process that
generates theoretical quantum leaps. It offers a
revitalization process of our epistemic stance that can
redefine our personal, professional, collective, and social
existence.
An undefined space that invites its inhabitants to (ab)use
and (re)define space in infinite ways. It provides the
stage on which people can interact freely and enact their
ideas creatively, in surprising ways.
A form of learning that is necessary for transformational
changes in practice. It involves double-loop learning,
which questions and reframes our assumptions and our
interpretive schemes.
An aspect of a system that enhances the human resources
needed in the production of new, ingenious, task-driven
output configuration. It evokes and increases one’s
generative capacity.

Generative schemes

Source: Avital and Te’eni (2009) (adapted and extended)

Furthermore, we extend the notion of generative capacity beyond its original focus on
the individual7 and direct our attention toward those generative processes that occur within
and between collectives. The analysis of collective generative capacity and its consequent
collective action and mass innovation is aimed to serve as a springboard for shedding light on
the key requirements for the design of co-generative information systems.

7

The notion of generative capacity has its origins in psychology and hence does not consider the collective as a
unit of analysis.
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Collective Generative Capacity

Based on the theoretical insights from the previous sections, several motifs of collectivity and
generativity are identified and summarized in Table 3 as follows:
Table 3. Common themes of collectivity and generativity
Collectivity

Generativity (generative
capacity)

 Communities or groups of people with
shared interests or goals
 Collective action
 Mutual engagement, interaction, and
exchange
 Producing novel configurations and new
possibilities (revitalizing)
 Reframing the way we see and understand the
world
 Transformational change and challenging the
status quo

An amalgamation of the characteristics of collectivity and generativity results in the following
working definition of collective
distributed

community

to

generative
engage

capacity:

collectively

in

the

ability

producing

of

a

novel

configurations and possibilities, in changing conceptual frames, and in
challenging the normative status quo within a particular goal-driven
context.
This definition consists of several elements relating to the concepts of collectivity and
generativity (or generative capacity). First, it stresses the importance of communities and in
particular of distributed communities in the context of a discussion centered on IT-enabled
collective action and mass innovation. Communities are about relationships and a sense of
belonging. Hence, communities hold the seed for collective transformation through mutual
engagement.
Secondly, our definition might imply shared goals or interests in a particular goaldriven context. This is not in contradiction with the likelihood that the ability of a community
to act or innovate collectively is enhanced by the diversity of its members; or in other words,
that collective generative capacity does not necessarily require shared interests. An espoused
sense of common purpose, i.e. a goal-driven context, is clearly essential for the ability of a
distributed community to engage in collective transformation or innovation.
Thirdly, both collective action and mutual engagement are embedded in our definition
of collective generative capacity by reaffirming the ability of the community to engage in key
processes of collective action, namely changing conceptual frames and challenging the
Draft Nov 15, 2009
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normative status quo. These two collective acts are closely intertwined, for the act of
changing the ways we see, understand, and talk about the world lay the necessary foundation
for collective transformation of the normative status quo.
Fourthly, the definition underscores the three core dimensions of generative capacity,
namely: 1) producing novel configurations and possibilities, 2) changing conceptual frames,
i.e. reframing the way we see and understand the world, and 3) challenging the normative
status quo. That is, collective generative capacity represents the ability to innovate or change
products and processes, to innovate or change commonly held worldviews, and to innovate or
change the prevailing value system. With that regard, it is important to note that reframing the
way we see and understand the world is fundamental to a transformational change of the
normative status quo. For without questioning and altering our basic beliefs and conceptual
frames, we are unable to create a significant change in our ways of doing. In other words,
collective action and mass innovation are unlikely to emerge without challenging our
worldviews and envisioning a new image for the future.
A final element of our definition that deserves further emphasis is that collective
generative capacity is a property of a collective of people, e,g,. a community, and that it stems
from the generative capacity of the individual community members. With that regard, the
collective generative capacity of a community transcends the generative capacity of its
individual members, in the same way that organizational learning is more than the sum of the
learning of individuals comprising the organization (Argyris and Schön, 1978). In short, the
collective generative capacity of a community is the synergistic capability (i.e., collective
trait) of a community to engage in generative processes such as collective action and mass
innovation.
Moreover, we submit that information systems can be designed to evoke and enhance
collective generative capacity and its outcomes. By thus triggering the collective generative
capacity of a community, information systems can be conducive to collective action and mass
innovation. The relationships between generative system design, collective generative
capacity, and subsequent collective action and mass innovation are illustrated in Figure 1.

Draft Nov 15, 2009
Sprouts - http://sprouts.aisnet.org/9-54

12

System Design

Human Trait

Process / Activity

Generative
System Design

Collective
Generative
Capacity

Collective Action
Mass Innovation

Figure 1: Conceptual Model

Building on the conceptualization of collective generative capacity, the remainder of this
paper focuses on understanding processes of IT-induced collective action and mass innovation
as well as developing general requirements for the design of generative systems.

IT-Induced Collective Action and Mass Innovation

The underlying proposition of this paper is that collective generative capacity drives ITinduced collective action and mass innovation. In other words, both collective action and
mass innovation emerge from our ability to engage collectively in acts of collective
transformation and revitalization. However, whereas collective action is primarily focused on
reframing the way we see and understand the world and challenging the normative status quo,
mass innovation is primarily concerned with producing novel configurations and possibilities
for products and processes. Therefore, while IT-induced collective action and mass innovation
stem from the same source–the collective generative capacity of distributed communities–
they are often directed at achieving different types of outcomes, namely transformational
change and innovation respectively.
In this paper, we specifically focus on instances of collective action and mass
innovation that are facilitated by IT. In particular, mobile and ubiquitous computing that
enable anytime-anywhere computer-based services, provide global infrastructures and
communal repositories for the distribution of information and thereby promote collective
generative capacity in several fundamental ways. First, it increases potential for remote
collaboration by reducing communication costs. Second, it enables new ways of organizing
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innovation by rapidly multiplying the available innovation resources. Third, it stimulates the
development of strong communities for collective action and mass innovation by providing
them with a space that fosters trust, care, and a group memory of the accumulated knowledge
(Erden et al., 2008). Fourth, it transforms the ways in which products are designed,
commercialized, consumed, and experienced (Yoo et al., 2009), through an increasing
digitization of all these processes. Overall, IT connects the previously unconnected, evokes
the emergence of distributed communities, and fortifies their ability to engage in collective
action and mass innovation.
In an attempt to provide further insight about how IT-induced mass innovation and
collective action emerge against the backdrop of an increasingly connected world, we explore
in this section their underlying social, structural, cognitive and affective drivers. In the
reminder of this section, we examine how IT-induced collective action and mass innovation
emerge in the context of (1) distributed communities and (2) the leveraging of crowd wisdom
and crowdsourcing, in (3) waves rather than meetings, fostered by 4) a positive focus on
future potentialities. These four instances are described next.

Distributed communities

In the face of increased connectivity, the image of the heroic innovator or the sole genius is
slowly but surely making room for a view of innovation as occurring through distributed
communities consisting of heterogeneous and dispersed actors. Web 2.0 and mobile,
ubiquitous computing have enabled a platform on which more people than ever can share
their ideas and knowledge, and collaborate and co-generate. Consequently, design work and
action increasingly arises from the cognitive efforts of dispersed, heterogeneous actors
embedded in emergent, community-like structures of control and coordination, organizing
and innovation. Accordingly, these distributed communities are characterized by a dual
process of distribution.
First of all, distributed communities comprise diverse actors with different
geographical, cultural, or occupational backgrounds, who constitute heterogeneous sources of
knowledge. In this context, collective generative capacity depends on distributed cognition: a
process in which members exchange their personal interpretations of a situation, reflect upon
them, engage in dialogue about them, construct them through artifacts, and inform action with
them (Boland et al, 1994). Consequently, distributed communities flourish from the
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synergetic combinations of individual minds through communal sensemaking, shared
cognitive processes, conflictual negotiation and collective improvisation (Erden et al., 2008),
resulting in enhanced collective generative capacity.
Secondly, these communities are characterized by dispersed and emergent structures
of coordination and control8. Control in these distributed communities does not reside in a
centralized actor but rather emerges out of the decentralized interactions of all actors
involved, thereby leading to a democratization of the innovation process (Von Hippel, 2005;
Yoo et al., 2009). Moreover, coordination is not based on the top-down prescription of rules,
processes, and responsibilities, but rather arises from the collaborative activities of everyone
involved and their use of artifacts and representations as mechanisms for coordinating
distributed and diverse knowledge resources.
Examples of such distributed communities for IT-induced collective action and mass
innovation abound: teachers and students who collectively create, modify, and translate
coursework (connexions)9; authors and reviewers who write, post, review, and improve their
work-in-progress through open-access databases (Sprouts: Working Papers on Information
Systems)10; the creation and revision of a free, web-based, collaborative multilingual
encyclopedia (Wikipedia); and the collective use, modification, and redistribution of software
by open source software communities (Linux, Symbian OS, Mozilla, etc.). All these
communities evolve around distributed cognition and a dispersion of control and
coordination.
In short, collective generative capacity emerges from within community-like bodies—
gemeinschaften11—which are characterized by mechanic solidarity, “unity of will”, shared
beliefs, and a collective sense of loyalty toward other members and the community at large.
These distributed communities comprise users and consumers with a strong intrinsic
motivation to engage in collective action and innovation as sources of learning, enjoyment,
and social recognition (Rheingold, 2002; Von Hippel, 2005; Leadbeater, 2008).

8

Yoo (2009) uses the term polyarchy in this context (Greek: poly means many, arkhe means rule) to describe a
form of government in which power is vested in many persons, of whatever order or class (Webster, 2009).
9
Connexions is a free, open-source, global clearinghouse of course materials.
10
Sprouts is an Open Access common public forum on research of information systems and related technologies,
in which we can share emergent work and communicate work-in-progress prior to, and in some instances instead
of, publication in traditional outlets.
11
See Tönnies’ (1988) gesellschaft and gemeinschaft dichotomy
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Crowd wisdom and crowdsourcing

Distributed communities are generative collectively through a process of crowdsourcing and
crowd wisdom. The notions of crowdsourcing and crowd wisdom rest on the assumption that
heterogeneous collections of independently-deciding individuals are likely to make certain
types of decisions and predictions better than individuals in isolation or even experts.
Moreover, the leveraging of the ideas of large numbers of independently operating people
leads to enhanced creativity and innovation outside conventional institutional structures.
Similar ideas characterize the notion of collective intelligence (Lévy, 1994) as discussed
earlier.
The benefits and power of crowd wisdom and crowdsourcing require that four
conditions be met, namely: diversity of opinion, independence, decentralization, and
aggregation (Surowiecki 2004). In a similar vein, proponents of collective intelligence theory
argue that four principles need to exist—openness, peering, sharing, and acting globally—for
collective intelligence to develop (Tapscott and Williams, 2006). We hold that collective
generative capacity due to the distributed and heterogeneous nature of cognition and
coordination in communities fulfills all four of these requirements.
The advantages of crowd wisdom, crowdsourcing, and collective intelligence are
traditionally believed to pertain to three areas, namely cognition, coordination, and
cooperation (Rheingold, 2002; Surowiecki, 2004). In relation to collective generative
capacity, we hold that these advantages pertain to collective thinking (distributed cognition);
planned serendipity (coordination), and grassroots collaborative action (bottom-up
cooperation). Consider the following:


Collective thinking. IT-induced collective action and mass innovation result from
the synergistic benefits that arise from distributed cognition, that is from the
collective processing of information, ideas, and knowledge as well as from
communal judgments regarding the viability of new ideas and designs.



Planned serendipity. IT-induced collective action and mass innovation stem
from bringing together heterogeneous individuals in spontaneous ways.
Collective ideas take life when they are shared, sometimes unpredictably. Shared
beliefs and understandings among members of a distributed community allow
for effective coordination based upon loyalty and mutual engagement.
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Grassroots collaborative action. Members of distributed communities cooperate
in a bottom-up fashion in order to translate collective ideas into collective action,
through the mobilization of many actors and resources. It greatly multiplies our
creative sources as users turn into producers and consumers into designers (Von
Hippel, 2005; Leadbeater, 2008).

Waves

These bottom-up, serendipitous and distributed processes of IT-induced collective action and
mass innovation are organized through waves rather than meetings (Majchrzak, 2008).
Meetings represent the more traditional form of gathering for collaborative development,
which are generally fixed in time, place, and duration. On the other hand, waves allow people
to come and go, contribute and withdraw, whenever they feel like it.
We argue that the freedom and flexibility inherent to waves actually encourage
intrinsically motivated people to be committed to engage in communal processes of ITinduced collective action and mass innovation. Participation and responsibility is no longer
imposed upon people, but arises from their personal will to make a difference. People should
be encouraged to participate, but for how long and to what extent depends on the individual
and the needs of the community.
We argue that there are two forms of waves, corresponding to two forms of ITinduced collective action and mass innovation. First of all, collective action and mass
innovation can be radical (e.g. radical innovation), where the generative values, assumptions,
and outcomes are changed dramatically by the distributed community. This radical collective
action or mass innovation occurs through social tsunamis—i.e., waves of large scale and
disruptive social change. Social tsunamis occur through a series of generative waves that are
caused when large numbers of people and ideas are rapidly mobilized. Due to the immense
volumes of people, ideas, emotions and energy involved, the generative effects of tsunamis
can be disruptive and pervasive.
Secondly, collective action and mass innovation can take a more incremental form,
e.g. when generativity occurs through the step-by-step modification of ideas, value systems,
products, and technologies, typically in the context of use. Incremental innovation or
collective action occurs through ebbs and flows. Ebbs and flows involve more regular,
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predictable, and habitual fluctuations in creativity and vitality emerging in the day-to-day
collective engagement between members of distributed communities.
To understand the waves through which collective action and mass innovation occur,
we have to shift our focus from the importance of ‘thinking’ and knowledge work as sources
of innovation, to the significance of doing and practical engagements. Bottom-up collective
action and mass innovation is about creating and generating, customizing and modifying,
when ‘doing’ with material artifacts.

Positive focus on future potentialities

Wave-like collective engagements are driven by a positive focus on future potentialities.
Collective generative capacity is not based on an interpretation and understanding of the
world in terms of what is or what should be, but rather in terms of what could or what may be,
that is, in terms of envisaging future possibilities. Whereas focusing on the past is limiting, a
focus on the future is enabling and invigorating.
Collective generative capacity denotes imagining, creating, change, and challenging
the status quo, and is therefore about the known as opposed to the unknown, the emergent as
opposed to the fixed, the dynamic as opposed to the static, and the novel as opposed to the
customary. It is from this collective positive orientation toward the future that the
inspirational and imaginative energy emerges, which leads to emancipating and ingenious
actions.
Furthermore, this collective focus on potentialities is empowering and liberating, and
therefore, inherently linked to change. It involves a positive belief in the ability of the
community or collective to act together and make a difference (Surrey, 1987). Yet, this
positive, transformational energy only exists as a consequence of the relational character of
distributed communities. In other words, generative collectives are characterized by power
through connection—group empowerment—as opposed to power over. It is this group
empowerment that creates the motivation, freedom and capacity to act generatively through
the mobilization of the energies, resources, and strengths of everyone involved (Surrey,
1987).
The power of collaboration and interaction lies in inspiring and energizing people to
contribute to the community, to collectively make a difference and challenge the status quo.
The mutual engagement among members of a community creates zest and vitality (Miller,
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1986), and hence, the energy to act collectively. It is therefore a pulsating, vibrant aliveness
(Dutton, 2003), emerging from high-quality connections, that results in passionate moments
of ingenuity characteristic of collective generative capacity. This is what we refer to as the
perpetual and life-giving sources of collective generative capacity.
Communities are inherently affectively laden environments, and likewise collective
action and mass innovation are affectively charged events, where collective cognitive
processes and emotional experiences are closely intertwined (Amabile et al. 2005).
Consequently, collective generative capacity is about creating a positive, open, participatory,
and people-centered culture in which more individuals than ever can participate, share,
collaborate and generate, based on trust and relationships. This not only affects the process
and structures of innovation, but also its outcome.

An illustrative vignette of collective generative capacity: the c,mm,n project

The c,mm,n (pronounced: common) project, is a good illustration of the concept of collective
generative capacity and demonstrates both collective action and mass innovation as induced
by the internet. The c,mm,n project, an initiative from the Dutch Society for Nature and
Environment, is an online community for sustainable personal mobility. This community
attempts to design and develop electric cars as well as to change patterns in mobility behavior
with the goal of establishing a sustainable society. Whereas these aims are defined
specifically for the Netherlands, the community comprises members from all over the world
who engage collectively in enacting these goals.
The project is largely enabled by the Mobility Platform, an Online Collaboration
Platform (OCP) that was designed and developed by Logica, a leading IT and business
services company. This Mobility Platform enables members of the distributed community to
engage collectively in producing new configurations for cars, i.e. mass innovation, and in
changing dominant frames of the icon car and mobility in the contemporary society, i.e.
collective action.
The vignette is based on data from research-in-progress on collective action and mass
innovation through OCPs that aims to reveal how collective generative capacity can be
enhanced through the use of generative systems. We seek to illustrate our theoretical
conceptualization of collective generative capacity, by using this account of the c,mm,n
project and its Mobility Platform. Given the exploratory nature of this paper, we only
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highlight a few key points about the project and the role of IT in inducing collective
generative capacity in order to provide a concrete illustration, rather than a thorough
verification of our theory.
First of all, the Mobility Platform promotes the emergence and evolution of the
‘c,mm,n c,mm,nity’, a distributed community of automotive enthusiasts from diverse
backgrounds, who come together “to develop, use, and display their skills” (Lammers,
founder). The c,mm,nity is a meeting space for people who want to creatively and
enterprisingly engage with mobility and want to contribute to a better world. It is a growing
community, with over 800 people involved at present.
Secondly, the design logic underlying the Mobility Platform is to encourage creativity
and innovation by enabling crowdsourcing, in other words, by bringing together many
sources of knowledge and innovation outside the conventional contexts of businesses and
institutions (Stipdonk, 2008). This underwrites our thesis that the only path to large-scale
transformative change has to come from large communities engaging in bottom-up processes
of collective action and innovation.
In order to foster crowdsourcing, c,mm,n is based on the idea that “the best results are
achieved through cooperation” and that the path to truly sustainable mobility is open source.
The c,mm,n car blueprint and the c,mm,n mobility concepts are freely available under an open
source licence. This allows “the whole world to contribute to the development of truly
sustainable mobility” (Lammers, founder).

Figure 2: The c,mm,n car—one of the products of the c,mm,nity

Thirdly, the principal rule for the c,mm,nity, and which informed the design of the
Mobility Platform, is that users need to have fun, hence, members have complete freedom as
to what they want to create and how (Stipdonk, 2008). Therefore, the processes of innovation
and transformational change occur through waves where people come and go, contribute and
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withdraw, when and how they feel like it. This freedom and flexibility is enabled by the
Mobility Platform.
In addition, c,mm,n organizes ‘offline’ garages, which build on the logic of
participatory group methods12. In these gatherings, a small number of topics related to
sustainable mobility are introduced and discussed in many small, rotating groups with the aim
of creating community-wide convergence. These face-to-face meetings result in new ideas for
the c,mm,nity and its members, in increased collective wisdom, as well as enhanced mutual
engagement.
Fourthly, c,mm,n is characterized by a strong positive orientation toward future
possibilities, which manifests itself in the desire of c,mm,n “to empower and educate people
by giving them more control over their personal mobility” (Lammers, founder). Only through
informing and empowering people, will they become members of the community, creators of
their own mobility concepts, and drivers of transformative change.
Moreover, “rather than looking back at yesterday's cars, the c,mm,n mobility concept
starts by looking forward to the people of tomorrow” (Lammers, founder). Hence, the
c,mm,nity challenges current beliefs about the icon car, develops mass-customized mobility
concepts, and works collectively toward a “sustainable c,mm,n future” (Lammers, founder).
We define collective generative capacity as the ability of a distributed community to
engage collectively in producing novel configurations and possibilities, in changing
conceptual frames, and in challenging the normative status quo within a particular goal-driven
context. The c,mm,n project illustrates the collective generative capacity of a distributed
community, as well as the importance of crowdsourcing, waves, and a positive orientation
toward the future for processes of IT-induced collective action and mass innovation.
Furthermore, this vignette demonstrates that IT—the Mobility Platform—plays a crucial role
in evoking collective generative capacity, by bringing together members of the c,mm,nity and
fostering their ability to engage in acts of innovation and transformative change.

Generative Design Considerations

Given that collective action and mass innovation arise from collective generative capacity, we
need to pay special attention to the creation of generative social spaces (Yorks, 2005) that

12

Examples of large group methods include the Appreciative Inquiry Summit, Open Space, and World Café.
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evoke this ability of communities to be generative in order to encourage collective
transformation and collaborative innovation.
In the context of collective generative capacity, we need to shift our focus from
physical, real-life generative spaces, which are limited by conventional boundaries of time
and space, to digital, virtual generative spaces, in which people can interact freely,
communicate openly, negotiate energetically, and create passionately as members of a
distributed community. Evidently, generative spaces and systems should evoke and enhance
mutual engagement, interactions, and relationships (Kumar and van Dissel, 1998).
Collective generative capacity arises from complex interactions involving interacting
and embodied individuals and their skillful engagement with technological artifacts. This
implies that members of distributed communities are not mere users of technology, but rather
social actors whose everyday interactions with each other and their environment are infused
with convergent artifacts (Lamb and Kling 2003). Similarly, our design considerations emerge
from a positive, people-centered design focus that acknowledges the importance of people’s
ideas, desires, and experiences when being generative collectively.
Building on our thesis of collective generative capacity, we offer four broad design
principles for generative systems: they should be evocative, engaging, adaptive, and open.
Our design considerations do not constitute an exhaustive list nor do they represent immediate
design specifications. Rather we want to provide some broader implications of our theory for
the design of systems and IT-induced environments that are conducive to collective
generative capacity. Hereby we hope to lay the foundation for future discussion and research.

Generative systems are evocative

Generative systems inspire and connect people to engage collectively in generative processes
of creating and innovating (Avital and Te’eni, 2009). They allow for a multiplicity of voices
and interpretations by enabling members of the community to generate and elicit new
configurations and ideas. Moreover, they evoke reflexive dialogues by encouraging members
to share and juxtapose their ideas and to evaluate their own viewpoints in the light of the
viewpoints of others. Evocative systems therefore enable distributed cognition and
crowdsourcing, by promoting the coming together of heterogeneous and dispersed knowledge
sources.
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Systemic features of evocative systems include seeing an object or situation from
multiple angles, testing objects in multiple situations, allowing mixing and merging of ideas
and objects, enabling the positioning of existing ideas or objects in new contexts, and
providing group repositories. Hence, evocative systems are designed a priori with the
extensible architecture and social climate that afford the necessary incentives and normative
support (Avital and Te’eni, 2009) required for collective generative capacity.

Proposition 1:

Increased evocativeness of systems enhances collective generative
capacity.

Generative systems are engaging

Generative systems are engaging, in other words, they capture the favorable attention and
interest of people and elevate them into a state of flow. In the context of use, engaging
systems trigger positive affect, playfulness, excitement, and high spirit, thereby encouraging
further exploration and tinkering.
Systemic features of engaging systems are: visually attractive and entertaining, spurs
cognitive and affective spontaneity, elevates the intellectual capabilities of the users, and
raises the spirit. These system features stimulate improvisation, intuition and a positive
orientation toward the future, and are hence conducive to collective generative capacity.

Proposition 2:

Increased engagement of systems enhances collective generative
capacity.

Generative systems are adaptive

Generative systems are adaptive, that is, they allow a heterogeneous set of people to use the
system in their own respective environments and facilitate the enactment of various tasks
within a particular goal-driven scope. This implies that an adaptive systemis simple to
understand and easy to master for anyone who wants to use it.
Systemic features of adaptive systems enable users to tailor and customize them in
order to fit contextual demands and to produce complementary features so as to meet new or
unanticipated needs. Moreover, generative systems are characterized by overall scalability to
deal with increasing amounts of interactions, communications, and collective actions. These
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system features allow for the flexibility, waves, and variety, distributed cognition, which are
required for collective generative capacity.
Proposition 3:

Increased adaptability of systems enhances collective generative
capacity.

Generative systems are open

Generative systems are inherently open systems. Permeable boundaries and transparency
promote connectivity, cross-fertilization, dialogues, and negotiations. These systems promote
the free and collective use, sharing, modification, and evaluation of information in order to
create novel configurations that are more valuable than their constitutive parts.
Systemic features of open systems include open access; cross-boundary exchanges (e.g.
communication tools); open development standards; and modularity (e.g. through automated
version management). Open systems enable and encourage the heterogeneity of knowledge
sources that is required for distributed communities and crowdsourcing, hence, collective
generative capacity.

Proposition 4:

Increased openness of systems enhances collective generative
capacity.

In summary, we have described four practicable system principles and a set of related features
that are conducive to collective generative capacity. Consequently, systems that are evocative,
engaging, adaptive, and open evoke and encourage the distributed and interactive nature of
IT-induced mass collective action and innovation.

Discussion

This paper provides two important contributions. First, by defining and theorizing on
collective generative capacity, we provided a framework for analyzing and understanding
bottom-up collective action and mass innovation. Second, we developed a set of system
design principles and features to support the design of generative systems. These insights are
relevant both to those who wish to study collective generative capacity and subsequent IT-
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induced collective action and mass innovation as well as to those who want to design positive
environments and tools that are conducive to collective generative capacity. In what follows,
we will discuss some implications and avenues for further research.

Implications and avenues for further research

Our theoretical exploration of collective generative capacity suggests several implications for
future research. A first important implication is that given the pervasiveness of IT-induced
collective action and mass innovation, we need to shift our focus from individuals or
conventional organizational entities as the dominant unit of analysis to the community or
collective, without disregarding other levels of analysis. Consequently, we need to tackle
important theoretical and empirical issues related to studying those aggregates of highly
heterogeneous individuals that operate in digital, dispersed environments rather than bounded
institutional spaces.
Secondly and relatedly, our theoretical framework and design considerations point
toward collective generative capacity as a new dependent variable in information systems (IS)
research, in addition to the customary set of dependent variables—system quality, information
quality, use, user satisfaction, individual impact, and organizational impact—that dominates
IS research (DeLone and McLean, 1992), and which are all based on conventional units of
analysis.
Thirdly, in order to understand the complexities of collective generative capacity, we
cannot rely on the traditional perspectives in IS research, characterized by a technicaleconomic or socio-political focus. Rather, we have to rely on an alternative perspective, the
so-called third rationality (Kumar and van Dissel, 1998), in which collaborative relationships
and trust become the key concepts for analyzing and interpreting collective generative
capacity. This opens the door to looking at collective generative capacity, not from the
perspective of profit maximization or power and politics, but rather through a positive lens
that focuses on the constructive dialectics between appreciative views of self, others,
organization, and future.
The above suggestions point to some relevant questions for future research: How are
the outcomes and processes of innovation changing as a result of collective generative
capacity? What are the new forms of products, services, and systems that are enabled by
collective generative capacity? What is the impact of collective generative capacity on
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organizational structures, strategies, and work processes? In all these research questions,
specific attention should be paid to the role of IT/IS in evoking and enhancing collective
generative capacity.
Furthermore, empirically testing the theory of collective generative capacity requires
researchers to adopt a process-oriented view and to be cognizant of the different levels of
analysis involved when studying the complex interplay between collective and individual
generativity. This suggests that future research on collective generative capacity needs to
examine carefully the multiplicity of social actors involved in IT-induced collective action
and mass innovation, the heterogeneous materiality and contextuality of these processes, and
their interactions over time.
Finally, just as generative systems require scalability, that is, the capacity to deal with
many users simultaneously, so should our research methods be capable of dealing with large
and complex sets of actors (users) and data. For instance, multiple level network analysis
might prove useful in analyzing complex patterns, interactions, and processes emerging from
collective generative capacity between heterogeneous and distributed individuals and
communities embedded in digital space (Monge and Contractor, 2003).
Given the pervasiveness of distributed communities for action and innovation, a
thorough understanding of collective generative capacity based on empirical research can
provide useful insights into many relevant, but as yet unknown, issues of IT-induced massscale problem solving, learning, creativity, and innovation.

Conclusion

Building on conceptualizations of collectivity and generativity in the social sciences at large,
we have developed a theory of collective generative capacity. We submit that collective
generative capacity involves the ability of a distributed community to engage collectively in
producing novel configurations and possibilities, in changing conceptual frames, and in
challenging the normative status quo within a particular goal-driven context. Collective
generative capacity is a highly relevant concept for making sense of IT-induced collective
action and mass innovation through distributed organizations, communities of practice, and
the likes.
In this paper, we aimed to augment an individual and firm-level perspective of
innovation and action, with a perspective that emphasizes the heterogeneous, distributed and
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relational nature of IT-induced collective action and mass innovation emerging from the
collective generative capacity. The processes underlying collective action and mass
innovation are enabled by a distribution of cognitive processes; dispersed and emergent
structures of coordination and control; crowd wisdom and crowdsourcing; waves; and a
positive orientation toward future potentialities.
In order to evoke and enhance collective generative capacity, we have proposed
several principles or requirements for the design of generative systems that are conducive to a
generative space in which collective action and mass innovation can emerge and thrive. The
outcome of such evocative, engaging, adaptive, and open systems is not a static, uniform, and
organized world of innovation and production. Instead, it is a highly diverse, digitized, and
vigorous space, composed of heterogeneous actors who collectively and with engagement
produce positive, dynamic, and novel configurations of ideas and artifacts.
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